




-HQLV SHQHOLWLDQ \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ LQL DGDODK SHQHOLWLDQ
NXDQWLWDWLI0HWRGHNXDQWLWDWLI DGDODKSHQGHNDWDQ LOPLDK \DQJPHPDQGDQJ VXDWX
UHDOLWDV LWX GDSDW GLNODVLILNDVLNDQ NRQJNULW WHUDPDWL GDQ WHUXNXU +XEXQJDQ
YDULDEHOQ\DEHUVLIDWVHEDEDNLEDWGLPDQDGDWDSHQHOLWLDQQ\DEHUXSDDQJNDDQJND
GDQ DQDOLVLVQ\D PHQJJXQDNDQ VWDWLVWLN 6XJL\RQR  6HPHQWDUD PHQXUXW
















KLSRWHVLV +DVLO DNKLU GDUL SHQJXMLDQ LQL DGDODK PHQGXNXQJ WHRUL DWDX KLSRWHVLV VHUWD
GDSDWMXJDEHUXSDSHQRODNDQWHRULDWDXKLSRWHVLV-LNDWHUGDSDWSHQRODNDQKLSRWHVLV
DWDXWHRULPDNDSHQHOLWLGDSDWPHQHODDKNHPEDOLDSDNDKWHUGDSDWNHVDODKDQGDODP









NHGXD YDULDEHO SHQHOLWL MXJD DNDQ PHQJKLWXQJ VHEHUDSD EHVDU NRUHODVL DQWDUD
WHUSDDQEHULWDGDQWLQJNDWSDUWLVLSDVLPDV\DUDNDW-HQLVSHQHOLWLDQ\DQJGLJXQDNDQ
DGDODKSHQHOLWLDQ NXDQWLWDWLI \DQJEHUWXMXDQ XQWXNPHQJXML VXDWX NRQVHS GHQJDQ
PHPSHODMDUL KXEXQJDQ DQWDU YDULDEHO9DULDEHO LQL NHPXGLDQ GLEHQWXN NH GDODP
LQVWUXPHQ \DQJ GDSDW GLXNXU PHQJJXQDNDQ SHUKLWXQJDQ VWDWLVWLN &UHVZHOO 





HNVSODQDWLI EHUWXMXDQ XQWXN PHQMHODVNDQ PHQJDSD VXDWX SHULVWLZD WHUMDGL GDQ XQWXN
PHQJHPEDQJNDQ DWDX PHQJXML WHRULNRQVHS \DQJ DGD 1HXPDQ  S 






SDUWLVLSDVLPDV\DUDNDW -DNDUWD GDODP LVX OLQJNXQJDQ NKXVXVQ\D WHQWDQJ NXDOLWDV
XGDUD 0HQXUXW .UL\DQWRQR  S  PHWRGH VXUYHL DGDODK VHEXDK PHWRGH ULVHW
\DQJPHQJJXQDNDQNXHVLRQHUVHEDJDLLQVWUXPHQGDODPSHQJXPSXODQGDWD'DODP
PHWRGH VXUYHL NXHVLRQHU GLDQJJDS VHEDJDL LQVWUXPHQXWDPDGDODPPHQGDSDWNDQ
LQIRUPDVL GDUL VDPSHO SHQHOLWLDQ 6HFDUD XPXPPHWRGH VXUYHL WHUEDJL DWDV GXD \DNQL
VXUYHL GHVNULSWLI GDQ VXUYHL HNVSODQDWLI 1DPXQ VHSHUWL \DQJ WHODK GLMHODVNDQ GL DWDV
EDKZDSHQHOLWLDQLQLPHQJJXQDNDQPHWRGHVXUYHL HNVSODQDWLI
6XUYHL HNVSODQDWLI DGDODK MHQLV VXUYHL \DQJ GLJXQDNDQ XQWXN PHQJHWDKXL
PHQJDSDVHEXDKNRQGLVLDWDXVLWXDVLGDSDWWHUMDGLGDQDSD\DQJPHPSHQJDUXKLQ\D
.UL\DQWRQR  S  6HKLQJJD GDSDW GLVLPSXONDQ EDKZD MHQLV PHWRGH
SHQHOLWLDQLQLDNDQPHQMHODVNDQKXEXQJDQDQWDUDGXDYDULDEHO\DQJDNDQGLWHOLWL
6HODLQLWXVXUYHLHNVSODQDWLINRPSDUDWLIDGDODKPHWRGHVXUYHL\DQJEHUVLIDW
PHPEDQGLQJNDQ DQWDUD VDWX YDULDEHO GHQJDQ YDULDEHO \DQJ VDPD 6HGDQJNDQ VXUYHL

HNVSODQDWLI DVRVLDWLI DGDODK PHWRGH VXUYHL \DQJ EHUVLIDW PHQMHODVNDQ VHEXDK
KXEXQJDQ DWDX \DQJ GLNHQDO GHQJDQ NRUHODVL DQWDUD GXD YDULDEHO .UL\DQWRQR 
S  %HUGDVDUNDQ NHGXD VLIDW GL DWDV PDND SHQHOLWL PHQJNODVLILNDVLNDQ SHQHOLWLDQ
LQL VHEDJDL SHQHOLWLDQ VXUYHL HNVSODQDVL DVRVLDWLI +DO LQL GLNDUHQDNDQ SHQHOLWLDQ
PHQJJXQDNDQ NXHVLRQHU VHEDJDL LQVWUXPHQ XWDPD GDQ SHQHOLWLDQ LQL MXJD DNDQ





JHQHUDOLVDVL \DQJ WHUGLUL GDUL REMHN DWDX VXEMHN \DQJ PHPSXQ\DL MXPODK GDQ
NDUDNWHULVWLN WHUWHQWX \DQJ GLWHWDSNDQ ROHK SHQHOLWL XQWXN GLSHODMDUL NHPXGLDQ
GLWDULNVXDWXNHVLPSXODQ3RSXODVLMXJDPHPLOLNLDUWLVHNXPSXODQREMHN\DQJDNDQ
GLWHOLWL3RSXODVLWLGDNWHUEDWDVKDQ\DSDGDPDQXVLDVDMD3RSXODVLMXJDELVDEHUXSD
VXUDW NDEDU EHULWD DWDXSXQ LNODQ 'DODP SHQHOLWLDQ LQL SHQHOLWL PHPLOLK
PHQJJXQDNDQSRSXODVLPDQXVLDDWDXRUDQJVHEDJDLREMHNSHQHOLWLDQ
'DODP SHQHOLWLDQ LQL SHQHOLWL PHQJJXQDNDQ WHNQLN VDPSOLQJ SXUSRVLYH
WHNQLN VDPSOLQJ \DQJ GLSLOLK EHUGDVDUNDQ SHUWLPEDQJDQ WHUWHQWX GHQJDQ WXMXDQ
XQWXNPHPSHUROHKVDWXDQVDPSOLQJ\DQJPHPLOLNLNDUDNWHULVWLN\DQJGLNHKHQGDNL
.UL\DQWRQRS7HNQLN LQLGLJXQDNDQNDUHQDSHQHOLWLPHPLOLKZDUJD
-DNDUWD \DQJPHODNXNDQ DNWLILWDV GL -DNDUWD %HUGDVDUNDQ GDWD VHQVXV SHQGXGXN
\DQJ GLDPELOPHODOXL ZHEVLWH -DNDUWD 2SHQ'DWD >-2'@  VDDW LQL MXPODK
SHQGXGXN'.,-DNDUWD\DQJPHPLOLNL.73-DNDUWDVHEHVDUMLZD

'L GDODP SHQHOLWLDQ NXDQWLWDWLI WHUGDSDW GXD MHQLV WHNQLN VDPSOLQJ \DLWX
SUREDELOLWDV GDQ QRQ SUREDELOLWDV 0HQXUXW .UL\DQWRQR  S  VDPSHO
SUREDELOLWDV DGDODK WHNQLN SHQDULNDQ VDPSHO \DQJ PHQ\DWDNDQ EDKZD VHOXUXK XQVXU
GDODP SRSXODVL PHPLOLNL NHPXQJNLQDQ \DQJ VDPD XQWXN GLSLOLK EHUGDVDUNDQ
KLWXQJDQ PDWHPDWLV VHGDQJNDQ QRQ SUREDELOLWDV DGDODK SHQDULNDQ VDPSHO \DQJ
GLSLOLK EHUGDVDUNDQ SHUWLPEDQJDQ±SHUWLPEDQJDQ WHUWHQWX %HUGDVDUNDQ NHGXD
WHNQLN VDPSOLQJ WHUVHEXW SHQHOLWL PHQJJXQDNDQ WHNQLN QRQ SUREDELOLWDV +DO LQL
GLNDUHQDNDQ NHWHUEDWDVDQ DNVHV \DQJ GLPLOLNL ROHK SHQHOLWL XQWXN PHQGDSDWNDQ
NHVHOXUXKDQGDWDPDV\DUDNDW\DQJPHODNXNDQDNWLYLWDVVHKDULKDULQ\DGL-DNDUWD
'DUL VHMXPODK WHNQLN VDPSOLQJ \DQJ DGD SHQHOLWL PHPLOLK PHQJJXQDNDQ
WHNQLNTXRWDVDPSOLQJMXJDEHUGDVDUNDQGDWDMXPODKSHQGXGXNMXPODKSHQGXGXN














2SHUDVLRQDOLVDVL YDULDEHO DGDODK SURVHV SHQGHILQLVLDQ YDULDEHO VHKLQJJD
PHQMDGL IDNWRUIDNWRU \DQJ GDSDW GLXNXU 9DULDEHO VHQGLUL PHQXUXW +DWFK GDQ
)DUKDG\ GDODP6XJL\RQR  S PHUXSDNDQ DWULEXW VHVHRUDQJ DWDX REMHN



























































































GHQJDQ VNDOD SHQJXNXUDQ LQWHUYDO 6HWLDS LWHP \DQJ GLJXQDNDQ XQWXNPHQJXNXU
WHUSDDQ EHULWD GDQ WLQJNDW SDUWLVLSDVL DNDQ GLEHULNDQ SLOLKDQ MDZDEDQ  VDQJDW WLGDN
VHWXMX  WLGDN VHWXMX  DJDN WLGDN VHWXMX  QHWUDO DJDN VHWXMX  VHWXMX
VDQJDWVHWXMX
 7HNQLN3HQJXPSXODQ 'DWD
7HNQLN SHQJXPSXODQ GDWD \DQJ GLJXQDNDQ DGDODK NXHVLRQHU GDIWDU




SHVDQ :KDW¶V $SS KLQJJD PHQFDSDL  UHVSRQGHQ 3HQ\HEDUDQ NXHVLRQHU





GLEHULNDQ SDGD UHVSRQGHQ \DQJ WHODK GLWHQWXNDQ VHEHOXPQ\D 6XJL\RQR MXJD
PHQMHODVNDQ EDKZD NXHVLRQHU PHUXSDNDQ WHNQLN SHQJXPSXODQ GDWD \DQJ WHSDW









PHQJXNXU DSD \DQJ LQJLQ GLWHOLWL 6HEDJDL FRQWRK NHWLND SHQHOLWL PHODNXNDQ
SHQJXPSXODQ GDWD EHUXSD NXHVLRQHUPDND NXHVLRQHU \DQJ VXGDK GLVXVXQ KDUXV
PHQJXNXUDSD\DQJ LQJLQVLSHQHOLWLXNXU $QFRNS$QFRN 
PHQ\HEXWNDQ YDOLGLWDV GLEDJL NH GDODP EHEHUDSD PDFDP MHQLV \DLWX YDOLGLWDV
NRQVWUXN YDOLGLWDV LVL YDOLGLWDV HNVWHUQDO YDOLGLWDV SUHGLNWLI YDOLGLWDV UXSD GDQ
YDOLGLWDV EXGD\D 0DND GDUL LWX SHQXOLV PHQJDPELO VDWX MHQLV YDOLGLWDV \DLWX
YDOLGLWDVNRQVWUXNGHQJDQPHQJDPELOUHVSRQGHQVHEDQ\DN
%HULNXWDGDODKKDVLOXMLYDOLGLWDVYDULDEHOOLWHUDVLPHGLDGDQLQIRUPDVL,WHP









,WHP U+LWXQJ U7DEHO .HWHUDQJDQ
   7LGDN9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG





,WHP U+LWXQJ UWDEHO .HWHUDQJDQ
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   7LGDN9DOLG
   7LGDN9DOLG
   9DOLG
   7LGDN9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
   9DOLG
6XPEHU+DVLO2ODK'DWD6366
%HUGDVDUNDQ NHGXD KDVLO GL DWDV GDSDW GLVLPSXONDQ EDKZD SDGD YDULDEHO [
WHUGDSDWVDWXSHUQ\DWDDQ\DQJWLGDNYDOLG6HGDQJNDQSDGDYDULDEHO\WHUGDSDWWLJD
SHUWDQ\DDQ \DQJ WLGDN YDOLG 6HKLQJJD NHHPSDW SHUWDQ\DDQ WHUVHEXW SHQHOLWL







WDEHO SDGD XML YDOLGLWDV \DQJ WHODK SHQHOLWL ODNXNDQ SDGD  UHVSRQGHQ PDND
GLWHPXNDQ QLODL U WDEHO GHQJDQ UXPXV GI  Q  DWDX \DQJ GL LPSOHPHQWDVLNDQ GHQJDQ
   PDND QLODL U WDEHO DGDODK  6HKLQJJD EHUGDVDUNDQ WDEHO  GDQ MXJD
WDEHO  PDND GDSDW GLOLKDW EDKZD SDGD YDULDEHO ; GDQ < WHUGDSDW VDWX LWHP




















NDOL XQWXN PHQJXNXU REMHN \DQJ VDPD DNDQ PHQJKDVLONDQ GDWD \DQJ VDPD




VDPSOLQJ GL DWDV WDKDS VHODQMXWQ\D DGDODK PHQJDQDOLVLV GDWD 3HQHOLWL PHQJJXQDNDQ
LQVWUXPHQSHQHOLWLDQVHEDJDLDODWXNXUWHUSDDQPHGLDOLQJNXQJDQKLGXSGDQWLQJNDW
SDUWLVLSDVLPDV\DUDNDW6HWHODKGDWDWHUNXPSXOSHQHOLWLDNDQPHPEHULNDQSHQLODLDQ





6HWHODK PHPEHULNDQ QLODL XQWXN VHWLDS EXWLU SHUQ\DWDDQ WDKDS VHODQMXWQ\D
DGDODKPHODOXNDQSHUKLWXQJDQPHODOXL6366$QDOLVLVGDWDGLODNXNDQGHQJDQFDUD
NRUHODVL SURGXFW PRPHQW .HPXGLDQ XQWXN PHPEDQWX SHPDKDPDQ GDODP SHQHOLWLDQ
LQLSHQHOLWLDNDQPHPEXDWSHQ\DMLDQRODKDQGDWDEHUGDVDUNDQLQGLNDWRU6HKLQJJD
QDQWLQ\D QLODL UDWDUDWD VHWLDS LQGLNDWRU SDGD YDULDEHO DNDQGLEDQGLQJNDQ GHQJDQ
QLODL UDWDUDWD LQGLNDWRU ODLQQ\D \DQJ EHUDVDO GDUL YDULDEHO \DQJ VDPD 3HUEDQGLQJDQ
LQL DNDQ GLJXQDNDQ XQWXN PHOLKDW WLQJJL VHUWD UHQGDKQ\D WLQJNDW IDQDWLVPH GDQ
WLQJNDW NHSHUFD\DDQ EHULWD %HULNXW NODVLILNDVL NDWHJRUL WLQJJL VHUWD UHQGDKQ\D




D $QDOLVLVXQLYDULDW\DQJGLJXQDNDQXQWXNDQDOLVLV VDWXYDULDEHOGDQ MHQLV
ULVHW GHVNULSWLI
E $QDOLVLV ELYDULDW \DQJ GLJXQDNDQ XQWXN PHOLKDW KXEXQJDQ DQWDUD GXD
YDULDEHO .HGXD YDULDEHO WHUVHEXW PHUXSDNDQ YDULDEHO SRNRN \DLWX YDULDEHO
SHQJDUXKGDQYDULDEHO WHUSHQJDUXK
F $QDOLVLV PXOWLYDULDW VDPD GHQJDQ DQDOLVLV ELYDULDW KDQ\D SDGD DQDOLVLV
PXOWLYDULDWMXPODKYDULDEHOQ\DOHELKGDUL GXD
'DODPSHQHOLWLDQLQLSHQHOLWLPHQJJXQDNDQMHQLVDQDOLVLVELYDULDW\DQJLQJLQ
PHOLKDW KXEXQJDQ DQWDUD GXD YDULDEHO \DLWX WHUSDDQ EHULWD YDULDEHO SHQJDUXK
GHQJDQSHUWLVLSDVLPDV\DUDNDWYDULDEHOWHUSHQJDUXK
'DODPDQDOLVLVGDWDNXDQWLWDWLIVWDWLVWLNGLEDJLGXD\DLWXVWDWLVWLNGHVNULSWLI
\DQJ GLJXQDNDQ XQWXN MHQLV SHQHOLWLDQ GHVNULSWLI GDQ VWDWLVWLN LQIHUHQVLDO XQWXN MHQLV
SHQHOLWLDQ HNVSODQDWLI .UL\DQWRQR 2OHK VHEDE LWX SHQXOLVPHQJJXQDNDQ
VWDWLVWLN LQIHUHQVLDO NDUHQD SHQHOLWLDQ LQL PHUXSDNDQ SHQHOLWLDQ HNVSODQDWLI \DQJ
PHQJXMLKLSRWHVLVDVRVLDWLI







6HSHUWL \DQJ WHODK GLMHODVNDQ VHEHOXPQ\D SHQJJXQDDQ VWDWLVWLN SDUDPHWULV
EHNHUMD GHQJDQ DVXPVL EDKZD GDWD WLDS YDULDEHO SHQHOLWLDQ \DQJ DNDQ GLDQDOLVLV
PHPEHQWXNGLVWULEXVLQRUPDO6XJL\RQRS
-LND WLWLN \DQJ EHUDGD SDGD JDULV OXUXV DWDX PHQGHNDWL JDULV OXUXV PDND GDSDW
GLVLPSXONDQMLNDGDWD\DQJGLNXPSXONDQWHUGLVWULEXVLGHQJDQQRUPDOGDQSRSXODVL
GDULVDPSHOWHUVHEXWGLDPELOGDSDWSXODGLVHEXWWHUGLVWULEXVLGHQJDQQRUPDO1DPXQ




OHELK YDULDEHO 0HQXUXW 6XQ\RWR  S  XML NRUHODVL PHUXSDNDQ VXDWX
DQDOLVLVVWDWLVWLN\DQJPHQJXNXUWLQJNDWKXEXQJDQDQWDUDGXDYDULDEHO'DODPXML














$QDOLVLV UHJUHVL PHPLOLNL SHUEHGDDQ PHQGDVDU GHQJDQ DQDOLVLV NRUHODVL
$QDOLVLVNRUHODVLGLJXQDNDQXQWXNPHQFDULDUDKGDQNXDWQ\DKXEXQJDQDQWDUDGXD
YDULDEHO DWDX OHELK VHGDQJNDQ DQDOLVLV UHJUHVL GLJXQDNDQXQWXNPHPSUHGLNVLNDQ
VHEHUDSD MDXK SHUXEDKDQ QLODL YDULDEHO GHSHQGHQ ELOD QLODL YDULDEHO LQGHSHQGHQ
GLPDQLSXODVLGLXEDKXEDKDWDXGLQDLNWXUXQNDQ6XJL\RQRS
8ML UHJUHVL SDGD SHQHOLWLDQ LQL DNDQ GLODNXNDQGHQJDQ WHNQLN UHJUHVL OLQHDU
VHGHUKDQD0HQXUXW.UL\DQWRQRSMLNDWHUGDSDWGDWD\DQJWHUGLULGDUL
GXD YDULDEHO SHQHOLWLDQ \DQJ VXGDK GLNHWDKXL PDQD YDULDEHO EHEDV GDQ PDQD YDULDEHO
WHULNDWVHGDQJNDQQLODLQLODLYDULDEHOWHULNDWODLQQ\DELVDGLKLWXQJDWDXGLSUHGLNVL
EHUGDVDUNDQQLODLYDULDEHOEHEDVWHUWHQWX%HULNXWUXPXVOLQHDU VHGHUKDQD









D QLODL LQWHUFHSWNRQVWDQDWDXKDUJD <ELOD; E NRHILVLHQUHJUHVL\DLWX
DQJND SHQLQJNDWDQ DWDX SHQXUXQDQ YDULDEHO GHSHQGHQ \DQJ GLGDVDUNDQ SDGD
YDULDEHOLQGHSHQGHQ
1LODLDGDQEGLGDSDWGDULUXPXVEHULNXW
D Ȉ<Ȉ[
± Ȉ;Ȉ;<Q
Ȉ[± Ȉ;
E QȈ;<± Ȉ;Ȉ<QȈ[
± Ȉ;
